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SUPERIORITY OF THE METHOD OF ICE-BOX FIXATION
IN THE WASSERMANN TEST
Oscar Berghausen, B.A., M.D., Cincinnati
In 1917, Smith and MacNeal reported results obtained in a
comparative study of different antigens and of different tem-
peratures of incubation in the Wassermann test. Last sum-
mer the method of ice-box fixation was employed at the Cin-
cinnati General Hospital with such gratifying results that
it is now employed as a routine. Previously the classical
test in which three different antigens were used, a double unit
of complement and amboceptor, in a final volume of 2.5 c.c.,
with incubation at 37 C. in a water bath, was employed. Com-
parative studies have convinced us that when small amounts
of antigen are used with fixation at the low temperatures of
0 and 2 C., false positive reactions are avoided and reliable
results are obtained.
PREPARATION OF ANTIGENS AND THE TECHNIC OF THE TEST
The cholesterinized antigen was prepared by treating 100
gm. of beef heart with 900 c.c. of alcohol in the usual way
and adding 0.4 gm. of cholesterin to 100 c.c. of the extract.
A dilution of 1 :20 in physiologic sodium chlorid solution was
used in the test, and its hemolytic, anticomplementary and
antigenic properties were determined. The regular alcoholic
extract antigen was prepared from a syphilitic heart, and a
dilution of 1 : 10 was used in the test. The Noguchi acetone
insoluble fraction was prepared from a beef heart extract,
and a dilution of 1 :20 was used in the test. The antigenic
values were determined in the usual manner, except that over
night fixation in the refrigerator was employed. This usually
meant a fixation at 0 C, or slightly above this point, for a
period of from eighteen to twenty hours. To avoid freezing,
the racks were covered with a sterile towel. The next morn-
ing the racks were placed at room temperature to warm; then
the suspension of sheep corpuscles (5 per cent.) was added,
and the racks placed in a water bath at 37 C. for from ten
to fifteen minutes. They were then removed and preliminary
readings made. When hemolysis was complete in all the tubes
of a single test, the reaction was reported as negative. Special
studies to determine whether such serums contained suf-
ficient natural amboceptor to dissolve an additional 0.2 c.c.
of corpuscles disclosed that such a procedure was not advis-
able as a routine. When partial hemolysis occurred in all
the tubes of a single test, a single unit of amboceptor was
found sufficient. When no hemolysis occurred, a double unit
of amboceptor was added. When the control tube was com-
pletely hemolyzed and the tubes containing the antigen were
partially or completely inhibited, a single or double unit of
amboceptor was added. Final readings were made after an
incubation of from thirty to sixty minutes in the water bath
at 37 C. The complement was prepared in the usual way by
diluting guinea-pig serum 1: 10 with salt water. A double
unit of complement was employed. The unit of amboceptor
was usually 0.1 c.c. of 1:1,000 immune rabbit serum. We
aimed to have a final dilution of 2.5 c.c. when amboceptor
was added. Such single tests as needed no additional amount
of amboceptor had a final volume of slightly less than 2.5 c.c.
Small amounts of antigen were usually employed, from 0.2
to 0.3 c.c, four to five times this amount still giving complete
hemolysis with a normal serum and ice-box fixation. We
apparently were dealing with a cholesterinized antigen which
in these small amounts did not yield the false positive results
so frequently described. Only 0.1 c.c. of serum was employed
in the control tube, to determine the presence or absence of
sufficient amount of natural antisheep amboceptor. When the
serum is anticomplementary, this property is detected very
easily. At present we are using a similar technic in the
examination of spinal fluids, employing 0.5 c.c. for the test.
RESULTS OF THE TESTS
Although we have examined about 2,000 serums with the
technic described above, we shall discuss in detail only the
results obtained in the examination of 220 serums, since we
had better opportunities for comparison.
From the Pathologic Department, Cincinnati General Hospital.
In Table 1 it is shown that ice-box fixation gives 6 per cent,
more positive reactions in known syphilitic cases, as com-
pared to fixation in the water bath at 37 C. for one hour.
In the latter method, 0.2 c.c. of serum was used in each tube ;
in the former, 0.1 c.c. This method was employed to determine
whether or not inactivation of the serums tended to produce
more negative reactions. Although twice the amount ot
serum was used in 2.5 c.c. volume in the water bath fixation
method, the results were still inferior to those obtained with
ice-box fixation.
TABLE 1.—SUMMARIZED RESULTS OF ONE HUNDRED
AND FORTY-TWO TESTS ON SYPHILITIC PATIENTS
f-Positive-> f-Negative-^Fixation Number Per Cent. Number Per Cent.
Water bath. 91 64 51 36
Ice-box 100 70 42 30
In Table 2 it will be seen that the serum of seventy-eight
patients definitely not syphilitic gave negative reactions, the
technic. being the same as that described under Table 1.
TABLE 2.—SUMMARIZED RESULTS OF SEVENTY-EIGHT
TESTS ON PATIENTS NOT SYPHILITIC
(- Positive-^ (-Negative-NFixation Number Per Cent. Number Per Cent.
Water bath. 0 0 78 100
Ice-box 0 0 78 100
In Table 3 are given the results obtained by examining
both active and inactive serum. The Hecht-Gradwohl modi-
fication was employed; in eight serums the hemolytic index
was too low. The technic of the Wassermann tests was the
same as described under Table 1, inactive serum being used.
TABLE 3.—COMPARATIVE RESULTS OF WASSERMANN
AND HECHT TESTS ON ONE HUNDRED
AND TEN SERUMS
f-Positive
—'—., (-Negative-.,Method Number Per Cent. Number Per Cent.
Wassermann water bath fixation.
.
37 33.6 73 66.4
Wassermann ice-box fixation. 49 44.5 61 55.5
Hecht. 35 34.3 67 ^__J>X.l
In Table 4, comparative results with different antigens and
ice-box fixation over varying lengths of time are tabulated.
Ice-box fixation increases the number of positive reactions
when alcoholic extracts are used, that is, such fixation
enhances the value of the simple alcoholic extract. Smith, and
TABLE 4.—COMPARATIVE RESULTS WITH DIFFERENT
ANTIGENS AND ICE-BOX FIXATION OVER
VARYING LENGTHS OF TIME
4 Hrs. Ice-Box Fixation Over Night Ice-Box Fixation
Antigen Positive Negative Total Positive Negative Total
Alcoholic
.
35 62 87 35 52 87
Cholesterinized _ 21 66 87 33 54 87
MacNeal1 found a greater number of positive reactions with
cholesterinized antigen. Possibly our results are due to the
particular antigens used.
CONCLUSIONS
1. Ice-box fixation, from eighteen to twenty hours at 0 and
2 C, increases the number of positive reactions with serum
of known syphilitic patients.
2. We have no evidence to show that it tends to cause false
positive reactions.
3. In the examination of a large number of serums, ice-box
fixation, simple alcoholic extract of a syphilitic organ being
used as antigen, yields satisfactory results.
19 West Seventh Street.
1. Smith, J. W., and MacNeal, W. J.: J. Infect. Dis. 21:233-248(Sept.) 1917.
Defective Physique.—The defective physical condition of
young men of draft age was largely due to neglect of proper
supervision and guidance during their period of youth.—Dr.
L. Emmett Holt.
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